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United States during the past 20 years (Table 1)« In 1939, about 60 percent of soybean acreage was of the
forage type, to be fed to livestock as hay. In the 1970'b about 98 percent of the soybean acreage was for beans*
After being harvested, these beans are crushed commercially to obtain soybean oil for human consumption
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A rapidly growing demand for vegetable oils during the 1960-70'8 and
new soybean varietal developments have been two major factors contributing to
the large Increase in acreage of soybeans grown for beans in the United States
during the past 20 years (Table 1)« In 1939, about 60 percent of soybean
acreage was of the forage type, to be fed to livestock as hay. In the 1970'b
about 98 percent of the soybean acreage was for beans* After being harvested,
these beans are crushed commercially to obtain soybean oil for human consump
tion and soybean meal and cake for livestock feed.
Soybeans are extremely photoperlod sensitive and this day-length sensi
tivity means that any soybean variety will yield beans well only within a
relatively small geographical area* Through plant breeding, soybean varieties
have been developed in the United States that are adapted to areas from
Florida to Minnesota* These varieties are divided into 10 maturity groups for
varietal registration by the Crop Science Society of America*
Demand for domestic soybeans In the United States has grown steadily over
the years. The first large-scale use for soybeans, however, was primarily of
imported beans, for the U.S. crop was too small and quality was poor. A need
for soybean oil arose Immediately after World War II because of a shortage of
natural fats and oils, and over 300 million pounds of Manchurlan soybean oil
was purchased. This prompted certain U.S. manufacturers to explore the bean-
crushing Industry, but U.S. farmers were reluctant to provide an adequate
crop. The companies concerned had to coax farmers to produce by offering set
contracts to producers for a guaranteed price until 1928. The first big jump
in soybean production came during the depression when large numbers of farmers
were convinced that soybeans were a profitable crop and output rose from 14
bushels In 1930 to 49 million bushels in 1935. The oil shortages of
World War II provided the final boost to soybean output, as well as forcing
livestock feeders to seek new sources of food for their herds, and soybean
meal was adopted widely. Soybean output rose to 300 million bushels by 1950.
The growing importance of the soybean as a crop in the United States was
reflected by the attention paid to its maintenance and development.
The USDA has had a large impact on soybean varietal development. It has
attempted to coordinate USDA and state research on soybean varietal research.
Since the early 1940's the U.S. Soybean Research Laboratory has been an insti
tution for coordinating research. In 1936 the U.S. Regional Soybean Indus-,
trial Products Laboratory was established at Urbana, Illinois, in cooperation
with the agricultural experiment stations of the 12 North Central states.
The laboratory sought to develop industrial uses for the soybean and its
products to determine effects of various processes on quantity and quality of
products obtained from the bean and to provide facilities for testing quality
for industrial uses. They were directed to conduct two types of work. The
first was practical or applied research, such as plastics, paints and
varnishes. The second area comprised theoretical and fundamental studies of
soybeans. The first mentioned area was transferred in 1942 to the newly esta
blished Northern Regional Research Laboratory in Peoria, Illinois. The basic
research left at Illinois was designated as one of the national research
priority labs. The laboratory's research first expanded to include coopera-
tive soybean research in 12 southern states and later expanded to Include all
agricultural experiment stations interested in soybean production research*
The U.S. Regional Soybean Laboratory has (a) coordinated an extensive soybean
breeding program oriented to improved seed yield and oil content, and (b)
promoted the development of facilities for determining oil and protein content
of soybeans.
The USDA has its own ARS staff of soybean plant breeders stationed in the
Midwest and South to develop varieties. The two leading ARS soybean plant
breeders are Richard Bernard, U.S. Regional Soybean Laboratory, Urbana,
Illinois, and Edgar Hartwig, Delta Branch Experiment Station, Stoneville,
Mississippi. The USDA maintains a collection of soybean germplasm for use by
plant breeders and other researchers. The collection is divided into two
parts: the curator of the northern collection is Bernard and of the southern
collection is Hartwig, The USDA also makes special grant money available to
agricultural experiment station staff for soybean research#
Plant Variety Protection Act (1970)
Until 1970, the patent system did not encourage private plant breeding in
a number of crops, including soybeans, because a breeder could not prevent
another breeder from simply reproducing his variety and selling it to farmers.
The Plant Variety Protection Act, passed in 1970 and administered by the USDA,
provides that a breeder of a "new stable and uniform variety of a sexually
reproduced plant** can obtain limited protection against another seedman
reproducing and selling that particular variety. Abreeder can bring legal
action against another breeder who attempts to sell his variety, through
farmers are permitted to reproduce some for their own use, and even sell a
small amount. This law changed the structure of soybean breeding In the
United States. Prior to 1970, approximately a dozen USDA and SAES breeder
programs and fewer private programs were In operation. After 1970, some 35
additional private operations were started and of the 244 varieties certified
between 1970-80, only 37 were produced by public research efforts.
During the 1970's, the role of direct coordination by the USDA of soybean
varietal development has been reduced because of the increase in local finan
cial support for soybean breeding research obtained from the "check-off-
system** on farm soybean sales. These funds are allocated by a committee of a
state's soybean promotion board. The committee reviews a portfolio of
research proposals largely from agricultural experiment station researchers,
and makes funding decisions based upon their clients' interests. These funds
are spent on research assistance and current expense, but not generally for
faculty salaries. These committees monitor research progress through reports
on research projects. The producer level Involvement in funding decisions and
reviewing soybean research through the state soybean promotion boards seems
likely to have changed the direction of soybean research to make expected
research benefits more specific to local clients' needs and less specific to
general societal needs.
The checkoff funds for soybeans have been administered by the American
Soybean Association. In fiscal 1980, the ASA had income of over $16 million,
but only about 20 percent of that was allocated for research, and 71.4 percent
to market development.
The Sources of Major Soybean Varieties Grown in the U.S.
The first soybean varieties were brought to the United States from China
at the beginning of the 19th Century, but were Initially treated as a curio
sity. They were first planted on a very small scale in the Southern states in
the late 19th Century, Even until 1919, the five leading soybean producing
states were North Carolina, Kentucky, Mississippi, Virginia and Alabama.
Eventually, soybean enthusiasts like William J. Morse, who toured Asia and
collected 2000 separate varieties, and research pioneers like Hackleman at
Illinois and Wllkins of Iowa, spread the gospel of soybeans widely and pro
duction spread over much of the United States. By 1924, the top five
producing states were Illinois, Indiana, Tennessee, North Carolina and
Missouri. Early varieties In use were those introduced from China.
The USDA has grouped major U.S. soybean producing states into three
regions based upon length of growing season and special environmental prob
lems—the North Central Region, the South Central Region and the South
Atlantic. The Northern Central Region contains Ohio, Indiana, Illinois,
Minnesota, Iowa, Missouri, Kansas and Nebraska. The South Central Region
contains Arkansas, Louisiana, Mississippi and Tennessee, up to 1976, then
Alabama and Kentucky were added to the region. The South Atlantic Region
contains North Carolina and South Carolina up to 1976 and Georgia was added In
1977. Table 2 shows acreage of soybeans harvested for beans for each of the
three major soybean producing regions, for states located within these regions
and for Florida for 1960, 1964, 1969, 1974 and 1978. In 1960, 70 percent of
the U.S. soybean acreage was concentrated in the North Central states. In
I960, Arkansas Is the only state outside the North Carolina region to have
more than 2 million acres of soybeans harvested. Between 1960 and 1969 the
soybean areage harvested in the South Central and South Atlantic Regions
expanded rapidly, being about 2.3 times larger in 1969 than in 1960. This
expansion of soybean acreage in the South Central and South Atlantic Regions
continued between 1969 and 1978. By 1980 five states outside the North
Central Region harvested more than 2 million acres each.
Tables 3—5 present the distribution of major soybean varieties growi by
region by year over the period 1968-1980. The tables show that popular old
varieties are eventually replaced by new varieties that increase in relative
use, but they themselves are eventually replaced by later new varieties. Who
does the plant breeding research for these major soybean varieties?
Table 6 presents data on the share of soybean acreage harvested by plant
breeding source of major soybean varieties. For the North Central Region, the
University of Illinois is the leading source.^ Varieties developed by
Illinois accounted for 45 percent of the harvested acreage in 1970, but this
percentage declined to 30+ percent in 1975 and 1980. Iowa State University is
the second leading source of soybean varieties in the North Central Region.
However, its share of major varieties has fallen sharply from 32 percent of
the harvested acreage in 1970 to 14 percent in 1980. Private sources are
currently an insignificant source of major soybean varieties in the North
Central Region.
In the South Central Region, North Carolina State University and the
University of Florida, which are outside the region, were the leading plant
breeding sources of varieties in 1970, accounting for 26 and 24 percent of the
harvested acreage of the region, respectively. Mississippi State University
and the University of Arkansas followed closely behind with 20 percent each.
In 1975, the University of Florida was the leading source with 24 percent of
the acreage of major varieties; Mississippi State, North Carolina State and
the University of Arkansas each accounted for 17-20 percent of the harvested
acreage. Mississippi State became the leading source of varieties in 1980
with 22 percent of the harvested acreage. The University of Tennessee and
VPI, which is outside the region, show strong upward trends in share of major
soybean varieties harvested In the South Central Region. Also, private firms
are not a significant plant breeding source of major varieties for the South
Central Region until the late 1970s,
Opposed to other regions, private plant breeding sources of soybean
varieties accounted for 49 percent of the small number of harvested acreage In
the South Atlantic Region in 1970. However, the relative importance of
private varieties fell dramatically to 19 percent in 1970 and to near zero In
1980. The University of Florida, which is outside the region, has taken a
large lead in the source of major soybean varieties harvested for the South
Atlantic Region. It was the leading public sector source in 1970 with 15
percent; it was tied with North Carolina State in 1975 with 23 percent; and it
clearly dominates with 33 percent of the harvested acreage in 1980.
Mississippi State, University of Tennessee, and the University of Arkansas
have become increasingly Important plant breeding sources of major soybean
varieties for the South^Atlanti'c Region, with their share of harvested acreage
increasing from 15 percent in 1970 to 27 percent In 1980.
A burst of new soybean varieties in the 1970's seems to have resulted In
an increasing share of the soybean acreage being planted to secondary
varieties that are not reported in the USDA survey. The evidence is the
upward trend in the share of soybean acreage attributed to "other varieties.**
This trend may in part be due to the Increasing number of states who
allow private seed producers to decline to print specific varieties on their
seed bugs. Such a law has been in force in most midwestern states (except
Indiana) since the late 1970's, and while it allows small producers to create
the illusion of product differentiation and thus enhance competition, it also
makes it difficult for many farmers to report the genetic ancestry of the
variety they use.
The development of soybean varieties requires plant breeding research.
Although we do not have data on this specific activity, we do present data in
Table 7 on public sector soybean research expenditures for the states of the
three major soybean growing areas and for Florida. The data for 1964 are
expenditures on soybean production research, measured as expenditures on fiber
and oil crops other than cotton (primarily on soybeans), by the agricultural
experiment stations, taken from unpublished USDA worksheets. The data for
1970 and 1975 are USDA-CRIS data, giving total state agricultural experiment
station expenditures in each state on soybean research (production, marketing,
utilization, etc.). For 1974, 1980 and 1984, national and USDA totals for
soybean research expenditures are presented.
One naive criteria for judging the amount of funding for soybean research
by a state is to compare its relative research funding to the relative distri
bution of harvested acres in the region where it is located. Other things
equal, we would expect states where soybeans are an important crop to spend
relatively more on research than states where they are less important. The
North Central and South Atlantic Elegions seem to show relative state funding
patterns for soybean research that are incongruous with the distribution of
soybean acreage (or with the distribution of sources of major soybean
varieties). In the North Central Region, Minnesota and Nebraska which
accounted for only 4.5 percent of soybean acreage in the North Central Region
in 1960 and 5.5 percent In 1964, accounted for 55 percent of the 1964 soybean
research expenditures by agricultural experiment stations in the North Central
Region. On the other hand, Illinois which accounted for 30 percent of the
harvested acres in 1960 (and 27 percent in 1964), accounted for only 5.7
percent of the 1964 soybean research expenditures. Part of this incongruity
may be due to the relatively imprecise CSRS research classification scheme
that was in existence before 1965. All of the anomalies of research expendi-
ture-harvested acreage distribution do not disappear with the 1974 data for
the CRIS classification scheme* Xllinois continues to have a research expen
diture share that is only 58 percent of its harvested acreage share, and
Minnesota and Nebraska continue to have soybean research expenditure shares
that are much larger than their shares of harvested acreage. One explanation
for the relatively small share of Illinois SAES funding of soybean research is
that an unusually large share of USDA-ARS soybean research benefits Illinois
relative to other North Central States, given the location of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. Thus, the agricultural
experiment station allocates fewer funds to soybean research than would other
wise occur. One explanation for Minnesota's and Nebraska's seemingly relative
large research expenditure shares is that these two states are on the northern
(short season) and western (low rainfall) fringe of the North Central Soybean
growing region, given the sensitivity of soybean plants to environmental
conditions. These states can expect to borrow few well adapted varieties from
other North Central States. There is some support for this view in the case
of the three leading varieties harvested in Minnesota (U.S.D.A., Crop Produc-
tl^). For 1968-1972, the three leading soybean varieties harvested in
Minnesota were developed by other states, mainly Illinois and Iowa, but
starting in 1973, the University of Minnesota is the plant breeding source
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of one or more of the three leading soybean varieties harvested. From 1976-
1980, it developed the second and third leading soybean varieties harvested.
Iowa*8 Corsoy variety is, however, the leading major Minnesota soybean variety
harvested in Minnesota during this later period.
In the South Central Region, soybean research expenditure shares and
harvested acreage shares match quite well. Arkansas is the leader, followed
by Mississippi, in all periods. The surprising factor is the relatively small
share of major soybean varieties acreage that is accounted for by varieties
developed by the University of Arkansas (see Table 6).
In the South Atlantic Region, the research expenditure data for 1964 are
distorted by the fact that soybean and peanut research are aggregated
together, and peanut research seems likely to be large in Georgia. However,
even with the CRIS research classification scheme, Georgia continues in 1970
to have a much larger soybean research share than its share of harvested
acres. In 1975, North Carolina (South Carolina) soybean research share Is
large (small) relative to its share of harvested acres.
No data has been located about the rate of return on soybean research
investment, but in terms of Its Importance to U.S. in many areas (as a staple
in the world food supply and in the U.S. balance of trade), soybean research
is regarded by many as seriously under-supported. Soybeans are the number one
cash crop in the U.S., but relative to crop value, the federal research
investment for soybeans is lower than any other major crop. Over the past 15
years, yields have increased an average of only one-third bushel per acre per
year. From 1963-73, soybean yields increased only 12 percent, compared to
wheat with a 25 percent jump, corn 30 percent, and peanuts 65 percent. Many
avenues of research that could lead to increased productivity have been
11
virtually ignored. The potential for improved productivity in non-ideal
environments, for example, is one area that merits further exploration. Much
has been accomplished in the short but spectacular history of the soybean in
the U.S., but much can still be done.
12
Footnotes
*Author is Professor of Economics, Iowa State University. Stephanie
Mercier provided research assistance and the USDA-CSRS and Iowa Agriculture
and Home Economics Experiment Station provided financial assistance. Project
2516.
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Table 1- Soybeans: Acreage harvested and average yield
States, selected years 1925-1982
in'the United
Year
National acreage
harvested for beans —
Average yield
per acre
1925 415 11.7
1930 1,074 13.0
1935 2,915 16.8
1940 4,807 16.2
1945 10,740 18.0
1950 13,807 21.7
1955 18,620 20.1
1960 23,655 23.5
1965 34,449 24.5
1970 42,056 26.7
1975 53,761 28.8
1979 70,530 32.2
1980 67,856 26.4
1981 66,368 30.1
1982 70,783 32.2
—^Acreage In 1,000s of acres.
Source: U.S.D.A., Agricultural Statistics, various years
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Table 6. Plant breeding source of major soybean varieties by region:
1980, and 1982
1970, 1975
Share of harvested acres
Source of major varieties 1970 1975 1980 1982
North Central Region;
University of Illinois 44.8 31.3 33.5 24.7
Iowa State University 32.A 23.0 13.7 7.3
University of Missouri 5.0 2.2 0 0
Purdue University 1.4 17.0 8.1 3.4
University of Minnesota 0 2.3 3.6 0
Private 0 0 11.8 8.3
Other reported sources 5.4 5.5 1.6 4.7
Sources not reported 11.0 18.7 27.7 7.1
(100.0) (100.0) (100.0) (100.0
South Central Region:
University of Florida 24.0 24.3 11.0 13.4
Mississippi State 20.5 19.8 21.9 22.0
University of Arkansas 20.2 17.3 13.7 13.4
North Carolina State 26.1 18.0 7.0 0
University of Tennessee 2.9 9.5 12.8 22,0
Virginia Polytechnic Institute 0 4.3 9.4 7.3
Private 0 0 0 2.1
Other reported sources 0.2 0 8.7 0
Sources not reported 6.1 6.8 15.5 19.8
(100.0) (100.0) (100.0) (100.0)
South Atlantic Region:
University of Florida 15.7 22.6 33.0 24.9
North Carolina State 10.2 23.0 15.4 11.2
Mississippi State University 6.5 4.5 10.8 8.4
University of Tennessee 0 1.3 10.6 8.4
University of Arkansas 8.7 8.7 6.0 2.8
Private 49.4 19.0 0 17.3
Other reported sources 0.1 2.3 0 1.3
Sources not reported 9.4 18.6 24.2 0
(100.0) (100.0) (100.0 (100.0)
—^Includes unknown varieties and varieties with less than 1% of the 15 state
total.
Source: Tables 3-5.
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Appendix
Major Soybean Varieties Grown in the United,States:
Names» Dates of Release and Sources
Year named
Variety or releas
Agripro 7
Amsoy 1965
Amsoy 71 1971
Asgrow 7
Bedford 1977
Beeson 1965
Beeson 80 1980
Bragg 1963
Calland 1968
Centennial 1976
Clay 1968
Clark 1953
Clark 63 1963
Clemmens ?
Coker (several
varieties) 1964-74
Columbus 1972
Corsoy 1967
Crawford 1977
Cutler 1969
Cutler 71 1971
Chlppewa 1954
Chippewa 64 1964
Dare 1965
Davis 1965
Essex 1972
Evans 1974
Forrest 1972
Hampton 1962
Harcor 1975
Hark 1966
Harosoy 1951
Harosoy 63 1963
Hawkeye 1948
Hawkeye 63 1963
Hodgson 1974
Hodgson 78 1978
Hood 1958
Hutton 1972
Hill 1959
Lee 1954
Lee 68 1968
Lee 74 1974
Source
Private
la SAES & Crops Research Dlv., USDA (CRD)
Purdue SAES & ARS, USDA
Private
Mlss-Tn SAES and FR-SEA USDA
Purdue SAES and CRD, USDA
Purdue SAES and AR-SEA, USDA
Florida and U.S. Reg. Soybean Lab.
Purdue SAES and CRD, USDA
Miss-Tn and ARS-USDA
Miss SAES and U.S. Rej;. Soybean Lab.
Ill SAES - U.S. Reg. Soybean Lab.
Ill-Mo, SAES - U.S. Reg. Soybean Lab.
Farmers' Forage Res. Coop
Private, S.C.
Kan. SAES
la SAES and U.S. Reg. Soybean Lab»
Kan. SAES
Purdue SAES and CRD, USDA
Purdue SAES and ARS. USDA
111. SAES and U.S. Reg. Soybean Lab.
111. SAES and U.S. Reg.
N.C. SAES and U.S. Reg.
Ark.* SAES and U.S. Reg.
Va. - SAES
Minn. SAES and ARS, USDA
Mlss-Tn and ARS, USDA
Colter's Pedigree Seed Co., S. C.
Ag. Canada Research Stat., Harrow, Ont.
la SAES & U.S. Iteg. Soybean Lab.
Canada, Dominion Exp. Farm, Ontario
III. SAES and U.S. Regional Soybean Lab.
la SAES & U.S. Reg. Soybean Lab.
111. SAES & U.S. Reg. Soybean Lab.
Minn. SAES and ARS, USDA
Minn. SAES
Mlss-N.C. & U.S. Reg. Soybean Lab.
111. SAES and ARS, USDA
Miss & U.S. Reg. Soybean Lab.
N.C.-Miss. SAES and U.S. Reg. Soybean Lab.
Ark SAES and U.S. Reg. Soybean Lab.
Ark SAES and U.S. Reg. Soybean Lab.
Soybean Lab.
Soybean Lab.
Soybean Lab.
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Mack 1972 Ark SAES and U.S. Reg. Soybean Lab.
Merit 1959 Ag Canada, Forage Crop Div., Central
Station. Ottawa.
Mitchell ? Agri Products Inc.
Northrup King 7 Private
Peterson ? Private
Pickett 1965 N.C. SAES and U.S. Reg. Soybean Lab.
Pickett 1971 Miss-Tn SAES and ARS, USDA
Ramson 1970 N.C. SAES and ARS, USDA
S R F 7 Soybean Research Foundation
S R F 5
Swift 1972 Hinn. SAES & U.S. Reg. Soybean Lab.
Shelby 1952 111. SAES and U.S. Reg. Soybean Lab«
Tracey 1973 Miss SAES and ARS» USDA
Union 1977 111. & U.S. Reg. Soybean Lab.
Wayne 1964 111. SAES & U.S. Reg. Soybean Lab.
Wills 1973 Purdue SAES and ARS, USDA
Williams 1971 111. SAES and U.S. Reg. Soybean Lab.
Woodworth 1974 111. SAES and U.S. Reg. Soybean Lab#
York 1967 Va. SAES and U.S. Reg. Soybean Lab.
^Variety names taken from USDA, CRB» SRS, Crop Production, Nov. 1968-1980.
Source: Plant breeding sources and release dates were taken from Crop
Science and Agronomy Journal.
